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REMARKS 

Claims 1-17 are pending in this application. Non-elected claims 6-11 are withdrawn 
from consideration by the Examiner. By this Amendment, claim 17 is added. Support for the 
new claim may be found, for example, in the specification at page 8, lines 6-9. No new matter 
is added. 

In view of the foregoing amendments and following remarks, reconsideration and 

allowance are respectfully requested. 

I. Rejections Under 35 U.S.C. §103 

A. Shue and the Merriam-Webster Online Dictionary 

The Office Action rejects claims 1-5 and 12-16 under 35 U.S.C. § 103(a) over U.S. 
Patent No. 4,489,129 to Shue et al. (hereinafter "Shue") and the Merriam-Webster Online 
Dictionary (hereinafter "the dictionary"). Applicants respectfully traverse the rejection. 

Claim 1 is directed to a composite material and requires that "a proportion of 
polyphenylene sulfide relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight." 
Claim 13 and its dependent claims, are directed to a coated reinforcing fiber, do not mention 
the word "composite," and also require that "a proportion of polyphenylene sulfide relative to 
the reinforcing fibers is 0.001 to < 0.01 percent by weight." Shue and the dictionary do not 
render obvious or establish any reason or rationale to provide such a combination of features. 

Shue generally discloses polymer-coated reinforcement fibers for composite materials. 
See Shue, Abstract. In order to improve certain mechanical properties, such as strength, 
stiffness and fatigue life, the reinforcement fibers are coated with a curable polymer, such as 
polyphenylene sulfide (PPS). See Shue, column 1, lines 1-52. Shue indicates that for most 
purposes the content of the polymer ranges is from about 0.1 to about 10 wt.% relative to the 
total weight of the polymer and the reinforcements (an order of magnitude greater than that 
recited in claims 1 and 13); however, as acknowledged in the Office Action, Shue discloses 
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that the amount of polymer coating may vary widely . See Shue, column 3, lines 20-28 
(emphasis added). Therefore, including the above guidance and the fact that Shue prefers a 
content range is from 6 to about 8 wt.% relative to the total weight of the polymer and the 
reinforcements (when the reinforcements are fibers; see Shue, column 3, lines 24-26) Shue 
fails to provide any guidance or reason or rationale for to one having ordinary skill in the art 
to achieve the combination of features recited in claims 1 and 13. 

However, in view of Shue's disclosure that the amount of polymer coating may vary 
widely, the Office Action asserts that there is sufficient suggestion to modify the amount of 
polymer coating on the reinforcement. Under this unreasonably broad interpretation of Shue, 
Shue discloses every possible combination of the amount of polymer coating relative to the 
reinforcing fibers (i.e., 0 to 100%, exclusive, of the polymer coating relative to the reinforcing 
fiber). 

Applicant's respectfully submit that the claimed range achieves unexpected results 
relative to the above extremely broad range of polymer coating relative to the reinforcing 
fibers disclosed in Shue and thus is critical, which renders the claims unobvious. As 
described in the present specification at paragraphs [0004] to [0006], Examples 1 and 2, and 
the Table (see specification, page 10), the claimed coating having PPS relative to the 
reinforcing fibers in a content in the claimed range produces an unexpected improvement in 
the apparent interlaminar shear strength ("ILSS") and of the bending strength ("BS") of the 
composite material containing reinforcing fibers, as compared to a composite material 
containing reinforcing fibers lacking a coating containing PPS. 

As evidenced by the attached excerpts from: (1) J.-B. Donnet, T. K. Wang, J. C. M. 
Peng (editors): "Carbon Fibers;" Marcel Dekker, Inc., 3 rd ed., 1998, Chapters 3.8 and 3.9, pp. 
210-223; and (2) J.-K. Kim, Y. -W. Mai: "Engineering Interfaces in Fiber Reinforced 
Composites," Elsevier, 1998, Chapter 3.3, pp. 61-66; ILSS and BS relate to the mechanical 
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stability at the interface between the reinforcing fiber and matrix (i.e., the fiber-matrix 
adhesion), not merely to any mechanical property of a composite material. ILSS and BS are 
tests that are used to determine the fiber-matrix adhesion. The fiber-matrix adhesion is the 
adhesion between the reinforcing fibers and the matrix into which the reinforcing fibers are 
embedded to form the composite material. 

As described in the present specification at paragraphs [0004] to [0006], Examples 1 
and 2, and the Table (see specification, page 10), there is a maximum PPS content at which 
ILSS and the BS are optimized; above this maximum PPS content, a decrease in the ILSS 
occurs. Thus, it is clearly demonstrated that the claimed content of PPS relative to the 
reinforcing fibers is critical and produces unexpected results relative to the extremely broad 
range disclosed in Shue. Such critical results are neither disclosed nor suggested in Shue and 
the dictionary and thus such evidence of unexpected results within the narrow claimed range 
renders the claims unobvious. 

Furthermore, Applicants submit that the Office Action is relying upon impermissible 
hindsight by relying upon the disclosed advantages of the claims, as provided in Applicants 1 
own specification, as a roadmap for modifying the applied references. The Office Action has 
no support or evidence in the applied reference or elsewhere, aside from Applicants' own 
disclosure, that the claimed modification would result in the unexpected improvement in the 
apparent ILSS and of the BS of the composite material containing reinforcing fibers, as 
compared to a composite material containing reinforcing fibers lacking a coating containing 
the recited proportion of PPS. Because one skilled in the art would not have any reason to 
modify the disclosure of Shue, Applicants further submit that one skilled in the art would not 
have been able to arrive at the claimed combination with any reasonable expectation of 
success by modifying the deficient teachings of the applied references. 
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Furthermore, Shue and the dictionary do not disclose or appreciate the unexpected 
results stemming from a composite material of claim 1 having "a proportion of polyphenylene 
sulfide relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight" and a coated 
reinforcing fiber of claim 13 having "a proportion of polyphenylene sulfide relative to the 
reinforcing fibers is 0.001 to < 0.01 percent by weight." 

For at least all of these reasons, claims 1 and 13 and the claims dependent therefrom 
would not have been rendered obvious by Shue and the dictionary. Accordingly, Applicants 
respectfully request reconsideration and withdrawal of the rejection. 

B. Harris 

The Office Action rejects claims 1-5 and 12-16 under 35 U.S.C. §103(a) over in view 
of U.S. Patent No. 4,910,289 to Harris (hereinafter "Harris"). Applicants respectfully traverse 
the rejection. 

Claim 1 is directed to a composite material and requires that "a proportion of 
polyphenylene sulfide relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight." 
Claim 13 is directed to a coated reinforcing fiber and also requires that "a proportion of 
polyphenylene sulfide relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight." 
Harris (1) does not teach, suggest or establish any reason or rationale to provide such a 
combination of features, and (2) fails to provide any motivation for one of ordinary skill in 
the art to adjust the polyphenylene sulfide concentration relative to the reinforcing fibers, 
much less recognize the proportion of polyphenylene sulfide relative to the reinforcing fibers 
as a result-effective variable (which is required for a parameter to be optimized). 

Harris discloses miscible poly(aryl ether ketone) blends that contain from about 98 to 
99.9% by weight of a miscible poly(aryl ether ketone) blend, and from about 0.1 to about 2% 
of a poly(phenylene sulfide) (PPS). See Harris, Abstract. Thus, Harris discloses a proportion 
of PPS relative to the miscible polvfarvl ether ketone) blend is 0.1 to 2 percent by weight. 
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However, claim 1 recites the proportion of PPS relative to the reinforcing fibers . The Office 
Action acknowledges Harris fails to disclose that the proportion of PPS is relative to the 
reinforcing fibers. See Office Action, page 8. Thus, the rejection is improper at least because 
Harris does not disclose that the proportion of PPS is relative to the reinforcing fibers, as 
recited in claims 1 and 13. 

Although Harris mentions in passing that the compositions may include reinforcing 
fibers (see Harris, column 22, lines 36-38), Harris fails to disclose what amounts of fibers 
may be used in its compositions, or provide any disclosure that would teach or have rendered 
obvious, or established any reason or rationale to provide a ratio of the weight % of PPS to 
reinforcing fibers , as recited in claims 1 and 13 (emphasis added). 

Furthermore, Harris is concerned with a very specific problem with a specified class 
of miscible polymers. In other words, the disclosure of Harris is related to improved 
crystallization rates of PAEKs blended with a polyetherimide, certain poly(amide-imides) 
and/or polyimides. See Harris, column 4, lines 10-13. Harris discovered that by adding PPS 
to such PAEK miscible blends in an amount from about 0. 1 to about 2% by weight 
significantly improves the crystallization rate of those specific polymer blends. See Harris, 
column 4, lines 8-21. Thus, Harris cannot be considered analogous art to the instant 
application. Accordingly, Harris cannot be reasonably considered to teach, suggest or 
establish any reason or rationale to provide an amount of 0.001 to < 0.01 wt% of PPS relative 
to the reinforcing fibers. 

The Office Action asserts that it would have been obvious to one of skill in the art at 
the time of the invention to optimize the amount of PPS based upon the teachings of Harris. 
See Office Action, page 8. However, Harris does not disclose any ratio of the weight of PPS 
relative to the weight of reinforcing fibers or any reason to adjust the PPS concentration 
relative to the reinforcing fibers. 
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It is well settled that a particular parameter must first be recognized as a result- 
effective variable, i.e., a variable which achieves a recognized result, before the determination 
of the optimum or workable ranges of said variable might be characterized as routine 
experimentation. In re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). Because Harris 
fails to recognize the particular parameter of "a proportion of polyphenylene sulfide relative 
to the reinforcing fibers," it would not have been obvious for one of skill in the art at the time 
of the invention to modify the teachings of Harris in the manner suggested by the Office 
Action and arrive at the subject matter of claims 1 and 13. 

Rather, Applicants submit that the Office Action is relying upon impermissible 
hindsight by relying upon the disclosed advantages of the claims, as provided in Applicants' 
own specification, as a roadmap for modifying Harris. The Office Action has no support or 
evidence in the applied reference or elsewhere, aside from Applicants 1 own disclosure, that 
the claimed modification would result in the unexpected improvement in the apparent ILSS 
and of the BS of the composite material containing reinforcing fibers, as compared to a 
composite material containing reinforcing fibers lacking a coating containing the recited 
proportion of PPS. Because one skilled in the art would not have any reason to modify the 
disclosure of Harris, Applicants further submit that one skilled in the art would not have been 
able to arrive at the claimed combination with any reasonable expectation of success by 
modifying the deficient teachings of Harris. 

Furthermore, Harris not disclose or appreciate the unexpected results (as discussed 
above) stemming from a composite material of claim 1 having "a proportion of 
polyphenylene sulfide relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight" 
and a coated reinforcing fiber of claim 13 having "a proportion of polyphenylene sulfide 
relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight." For example, as 
described in the present specification at paragraphs [0004] to [0006], Examples 1 and 2, and 
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the Table (see specification, page 10), the claimed coating having PPS relative to the 
reinforcing fibers in a content in the claimed range produces an unexpected improvement in 
the apparent ILSS and of the BS of the composite material containing reinforcing fibers, as 
compared to a composite material containing reinforcing fibers lacking a coating containing 
PPS. Moreover, there is a maximum PPS content at which ILSS and the BS are optimized; 
above this maximum PPS content, a decrease in the ELSS occurs. Such results are neither 
disclosed nor suggested in Harris. 

For at least these reasons, claims 1 and 13 and their dependent claims would not have 
been rendered obvious by Harris. Accordingly, reconsideration and withdrawal of the 
rejection are respectfully requested. 

II. New Claim 

By this Amendment, new claim 17 is presented. New claim 17 depends from claim 1 
and, thus, distinguishes over the applied references for at least the reasons discussed above 
with respect to claim 1. Additionally, the applied references fail to disclose "a proportion of 
the reinforcing fibers is 40% to 70% by volume of the composite material/' 

Prompt examination and allowance of new claim 17 are respectfully requested. 

III. Rejoinder 

Applicants also respectfully request rejoinder of withdrawn claims 6-11. PCT Rule 

13.1 provides that an "international application shall relate to one invention only or to a group 

of inventions so linked as to form a single general inventive concept." PCT Rule 13.2 states: 

Where a group of inventions is claimed in one and the same 
international application, the requirement of unity of invention 
referred to in Rule 13.1 shall be fulfilled only when there is a 
technical relationship among those inventions involving one or 
more of the same or corresponding special technical features. The 
expression "special technical features" shall mean those technical 
features that define a contribution which each of the claimed 
inventions, considered as a whole, makes over the prior art. 
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Applicants respectfully submit that each of claims 1-17 share the following technical 
feature: coated reinforcing fibers each comprising a reinforcing fiber and a coating, the 
coating comprising polyphenylene sulfide, wherein a proportion of polyphenylene sulfide 
relative to the reinforcing fibers is 0.001 to < 0.01 percent by weight. Because there is 
nothing on the record that establishes that this technical feature does not define a contribution 
which each of the claimed inventions, considered as a whole, makes over the prior art, unity 
of invention exists among claims 1-17. 

Accordingly, Applicant respectfully requests withdrawal of the restriction requirement 
and rejoinder of withdrawn claims 6-11. 
IV. Conclusion 

In view of the foregoing, it is respectfully submitted that this application is in 
condition for allowance. Favorable reconsideration and prompt allowance of this application 
are earnestly solicited. 
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Should the Examiner believe that anything further would be desirable in order to place 



this application in even better condition for allowance, the Examiner is invited to contact the 
undersigned at the telephone number set forth below. 



WPB:BSP 

Date: August 21, 2009 
Attachments: 

J.-B. Donnet, T. K. Wang, J. C. M. Peng (editors): "Carbon Fibers;" Marcel Dekker, Inc., 
3 rd ed., 1998, Chapters 3.8 and 3.9, pp. 210-223. 

J.-K. Kim, Y. -W. Mai: "Engineering Interfaces in Fiber Reinforced Composites," 
Elsevier, 1998, Chapter 3.3, pp. 61-66. 




William P. Berridge 
Registration No. 30,024 



Benjamin S. Prebyl 
Registration No. 60,256 



Oliff & Berridge, plc 

P.O. Box 320850 

Alexandria, Virginia 22320-4850 

Telephone: (703) 836-6400 



DEPOSIT ACCOUNT USE 
AUTHORIZATION 



Please grant any extension 

necessary for entry; 
Charge any fee due to our 
Deposit Account No. 15-0461 
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Chapter 3. Measurements of interface! interlan^mar properties 61 
3.3. Interlaminar/intralaminar properties 

3.3.1. Introduction 

In addition to the direct measurements of fiber-matrix interface properties 
discussed in Section 3.2, a number of testing techniques have been devised to assess 
the fiber-matrix interface bond quality by inference from the gross mechanical 
properties such as interlaminar shear strength (ILSS), translaminar or in-plane shear 
strength, and transverse tensile strength. These testing techniques invariably employ 
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Fig. 3.15. Interface shear strength, r b , of (a) untreated and (b) treated LXA500 carbon fiber-epoxy matrix 
system measured at 10 different laboratories and using different testing methods. (O) fiber pull-out test; 
(•) microdebond test; (□) fiber push-out test; (A) fiber fragmentation test. After Pitkethly et al. (1993)! 
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Table 3.1 

Collated data obtained from all laboratories in a round robin test programme' 



Testing method 


Pull-out 




Microdebond 


Fragmentation 


Push-out 




Fiber treatment 


None 


Std. 


None 


Std. 


None 


Std. 


None 


Std 


No. of laboratories 


3 


3 


4 


4 


6 


7 


2 


3 


ISS, x a (MPa) . 


64.6 


84.1 


48.3 


69.7 


23.8 


47.3 


47.8 


49.5 


SD 


8.2 


19.4 


14.1 


19.7 


6.6 


15.4 


0.5 


9.1 


CV (%) 


13 


23 


29 


28 


28 


33 


1 


18.9 



Std., standard surface treatment; ISS, interfacial shear strength; SD, one standard deviation; CV, 
coefficient of variation. 
a After Pitkethly et al. (1993). 



laminated composites reinforced with continuous and long fibers, whether unidi- 
rectional or cross-plied. 

Apart from the short beam shear test, which measures the interlaminar shear 
properties, many different specimen geometry and loading configurations are 
available in the literature for the translaminar or in-plane strength measurements. 
These include the Iosipescu shear test, the [±45°] s tensile test, the [10°] off-axis 
tensile test, the rail-shear tests, the cross-beam sandwich test and the thin-walled 
tube torsion test. Since the state of shear stress in the test areas of the specimens is 
seldom pure or uniform in most of these techniques, the results obtained are likely to 
be inconsistent. In addition to the above shear tests, the transverse tension test is 
another simple popular method to assess the bond quality of bulk composites. Some 
of these methods are more widely used than others due to their simplicity in 
specimen preparation and data reduction methodology. 

Testing on bulk composite materials has a more serious limitation than in 
microcomposite tests in that the actual locus and modes of failure have to be 
consistent with what are originally designed for the composite in order for a specific 
test to be valid. Judgment of validity of the test by examining the onset of failure 
during the experiment is a tedious task, which cannot be assumed to have taken 
place for a given loading condition. Even in an apparent interlaminar shear failure, 
the failure may occur at the fiber-matrix interface, in the matrix or in a combination 
of these, depending on the loading direction relative to the interface concerned and, 
more importantly, on the relative magnitudes of the fiber-matrix interface bond 
strength and the shear strength of the matrix material. This makes the interpretation 
of experimental data more complicated since this requires proper micromechanics 
analysis to be developed together with prior knowledge of the matrix properties (Lee 
and Munro, 1986; Pindera et al., 1987). 



3.3.2. Short beam shear test 

The short beam shear test designated in ASTM D 2344 (1989) involves loading a 
beam fabricated from unidirectional laminate composites in three-point bending as 



Chapter 3. Measurements of interface! inter laminar properties 



63 



Push-out 


None 


Std 
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47.8 


49.5 
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9.1 


1 


18.9 
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illustrated in Fig 3.16. In interpreting the short beam shear test, the maximum value 
Tmax the ILSS of the shear stress distribution along the thickness direction, is 
related to the maximum applied load P max , and specimen width b and thickness t, 
according to the classic short beam shear relationship 



^max — ' 



3P m 



4bt 



(3.10) 



It is easily seen that even in the absence of any substantial bonding at the fiber- 
matrix interface, ILSS of the composite laminate still has a lower-bound value which 
is contributed solely by the shear strength of the matrix r m . For a brittle, matrix 
beam with cylindrical pores (in place of the fibers of volume fraction V r in square 
array), the lower bound ILSS can be estimated from r m [l - {4V { /n) A/ \ which 
depends strongly on the fiber V f . This implies that the ILSS cannot be regarded as 
giving the genuine values of the bond strength. Nevertheless, because of the 
simplicity of the test method and minimum complication in specimen preparation, 
the short beam shear test has become one of the most popular methods to determine 
the interlaminar bond quality of composites containing both polymer and metal 
matrices. It has been most widely used to assess the effects of fiber finish and surface 
treatments, fiber-matrix compatibility for the development of new fiber or matrix 
systems, etc. 

This test has an inherent problem associated with the stress concentration and the 
non-linear plastic deformation induced by the loading nose of small diameter. This 
is schematically illustrated in Fig 3.17, where the effects of stress concentration in a 
thin specimen are compared with those in a thick specimen. Both specimens have the 
same span-to-depth ratio (SDR). The stress state is much more complex than the 
pure shear stress state predicted by the simple beam theory (Berg et al., 1972; 




P/2 P/2 

Fig. 3.16. Schematic of loading configuration of short beam shear test. 
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SDR=L/t=4 



CD 



SDR=L/t=4 



Fig. 3.17. Effect of stress concentrations on short beam shear specimens: (a) thin specimen; (b) thick 

specimen. After Browning et al. (1983). 



Sandorf, 1980; Whitney, 1985; Whitney and Browning, 1985). According to the 
classical beam theory, the shear stress distribution along the thickness of the 
specimen is a parabolic function that is symmetrical about the neutral axis where it 
is at its maximum and decreases toward zero at the compressive and tensile faces. In 
reality, however, the stress field is dominated by the stress concentration near the 
loading nose, which completely destroys the parabolic shear distribution used to 
calculate the apparent ILSS, as illustrated in Fig 3.18. The stress concentration is 
even more pronounced with a smaller radius of the loading nose (Cui and Wisnom, 
1992) and for non-linear materials displaying substantial plastic deformation, such 
as Kevlar fiber-epoxy matrix composites (Davidovitz et al., 1984; Fisher et al., 
1986), which , require an elasto-plastic analysis (Fisher and Marom, 1984) to 
interpret the experimental results properly. 

The high stress concentration and damage by crushing in severe cases at the 
loading nose with a very small SDR may induce premature failure in the 
compressive face before interlaminar failure (Fig 3.19) (Berg et al., 1972; Whitney 
and Browning, 1985). This problem causes a significant limitation in relation to the 
failure mode transition depending on the SDR. It is well known that flexure 
specimens, which normally fail in the shear mode, may fail under compression with 
the increase in the SDR above a critical value (Sattar and Kellogg, 1969; Fisher et al., 
1986). The critical SDR in general increases with large fiber volume fraction, V?, and 
weakened interface bonding for a given fiber-matrix composite (Shih and Ebert, 
1986; Birger et al., 1989). This failure mode transition behavior is very sensitive to 
the loading rate (Boukhili et al., 1991). Non-shear or mixed mode failure can result 
in invalid data with the calculated ILSS being too high with respect to the flexural 
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Fig. 3.18. (a) Shear stress contours and (b) shear.stress distributions across the thickness of a three-point 
bending specimen in a short beam shear test. After Cui and Wisnom (1992). Reproduced by permission of 

Elsevier Science Ltd. 







Fig. 3.19. Scanning electron microphotograph of buckling failure near the loading nose of a carbon fiber- 
epoxy matrix short beam shear specimen. After Whitney and Browning (1985). 
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strength. Therefore, in-situ microscopic examination is often necessary to ensure 
that interlaminar shear failure occurs at the maximum bending load. 

Since the range of SDR that consistently produces interlaminar shear failure is 
very small (i.e. four or five when the Young's moduli for the composites are greater 
or less than 100 GPa, respectively, in accordance with the specification (ASTM D 
2344, 1989)), the specimen has to be very thick, which is both expensive and more 
difficult to fabricate. As an alternative, four-point bending of a long thin specimen is 
suggested (Browning et al., 1983), whereby the sharing of the total load between two 
loading noses can reduce the local stress concentration compared to three-point 
bending (Cui and Wisnom, 1992). 



3.3.3. Iosipescu shear test 



The Iosipescu shear test (Iosipescu, 1967) is an ideal method that is relatively 
simple to conduct with small and easily fabricated specimens, and it is capable of 
measuring reliable shear strength and the modulus simultaneously (Lee and Munro, 
1990). This test employs a double-edge notched specimen that is subjected to two 
counteracting moments produced by force couples as shown in Fig 3.20(a). In a 
qualitative photoelastic study, Iosipescu (1967) showed that when the depth of each 
90° vee-notch is between 20% and 25% (typically 22% ) of specimen depth and the 
notch tip radius is zero (i.e., a sharp notch), the stress state across the notched 
section is under pure and uniform shear for an isotropic material. This is a direct 
result from the coincidence between the directions of the principle stresses at ±45° to 
the specimen axis and the 90° notch angle in the region of the zero bending moment. 
In this case, there is no stress singularity at the notch tip because of the absence of 
normal stresses at the point. The average shear stress in the middle section of the 
specimen with width b is simply given by the applied load P, divided by the net 
cross-sectional area 

P 

Z bt ' 

To calculate the shear modulus, strain gauges are used to obtain the shear stress- 
shear strain curve. Attracted by the almost pure shear state generated at the test 
section, a number of researchers have studied the applicability of this test technique 
to advanced composite materials, using FEMs as well as other experimental means. 
Adams and Walrath (1982, 1987a, b) in particular have evaluated the shear stress 
distribution as a function of notch depth, angle, notch tip radius, etc., which resulted 
in redesigning the specimen geometry and test fixture. It is clearly shown that there is 
a substantial stress concentration near the notch tip and the shear stress distribution 
in the middle section of orthotropic specimen is not uniform as opposed to isotropic 
materials. The stress concentration is found to be a function of the orthotropic ratio 
(i.e., Young's moduli ratio between two principal in-plane directions, Ew/En, which 
is governed by the fiber orientation and the fiber volume fraction) and notch 
geometry, and can be reduced by incorporating a large notch tip radius with a large 




